
J  
~ "   '  MM  II  II  II  MM  1  1  MINI  Ml  II  I  II 
European  Patent  Office  »%»  *  w%n 

-  j   ̂ .  ©  Publication  number:  0  3 1 4   6 3 4   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  18.05.94  ©  Int.  CI.5:  B24B  3 3 / 0 8  

©  Application  number:  88830426.8 

@  Date  of  filing:  20.10.88 

Divisional  application  92118100.4  filed  on 
20/10/88. 

©  Improved  equipment  for  lapping  internal  surfaces. 

00 

CO 
CO 

CO 

®  Priority:  30.10.87  IT  367687 

@  Date  of  publication  of  application: 
03.05.89  Bulletin  89/18 

©  Publication  of  the  grant  of  the  patent: 
18.05.94  Bulletin  94/20 

©  Designated  Contracting  States: 
CH  DE  ES  FR  GB  LI 

References  cited: 
EP-A-  0  147  169 
DE-A-  2  541  167 
US-A-  2  170  329 

DE-A-  2  440  088 
DE-A-  3  219  629 
US-A-  4  051  637 

WERKSTATT  UND  BETRIEB,  vol.  120,  No.  7, 
July  1987,  pages  561-564,Carl  Hanser  Verlag, 
Munchen,  DE,  K.  YEGENOGLU  et  al.:  "Dorn- 
honenalternative  Bohrungsbearbeitung. 

©  Proprietor:  TRIMATE  S.A.S.  di  Longo  Silvana  e 
C. 
Via  Pila,  3/4 
I-40044  Pontecchio  Marconi  (Bologna)(IT) 

@  Inventor:  Cassanelli,  Gianfranco 
Via  del  Lavoro,  1 
I-40037  Sasso  Marconi  (Bologna)(IT) 

©  Representative:  Lanzoni,  Luciano 
c/o  BUGNION  S.p.A. 
Via  dei  Mille,  19 
1-40121  Bologna  (IT) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  314  634  B1 2 

Description 

The  invention  relates  to  improved  equipment 
for  lapping  internal  surfaces. 

Conventionally,  use  is  made  of  lapping  ma- 
chines,  or  lapping  equipment,  to  effect  polishing 
and  truing  operations  that  call  for  a  high  quality 
precision  finish,  for  example,  such  as  presented  by 
the  bores  of  parts  manufactured  to  prescribed  fit 
tolerances;  a  typical  case  in  point  is  that  of  the 
barrels  of  hydraulic  and  pneumatic  cylinders. 

The  operation  effected  with  lapping  equipment 
is  a  finishing  process;  work  to  be  lapped  may  be 
either  heat-treated  or  untreated,  heat  treatment  be- 
ing  adopted  where  the  work  to  be  guaranteed  a 
given  degree  of  surface  hardness.  An  initial  ma- 
chining  or  grinding  may  be  made,  whereupon  the 
lapping  operation  will  constitute  the  final  step. 

Considerable  accuracy  is  obtainable  with  lap- 
ping  machines,  down  even  to  fraction  of  1  urn,  and 
it  is  therefore  essential  to  avoid  any  contingency 
that  may  lead  to  dimensional  inaccuracies,  such  as 
errors  in  shape. 

One  such  contingency,  when  operating  with  a 
machine  designed  for  lapping  internal  surfaces,  is 
created  at  the  moment  when  the  lap  is  introduced 
into  the  bore  to  be  finished. 

The  main  difference  between  this  type  of  ma- 
chine  and  those  for  external  lapping,  which  can 
also  finish  plane  surfaces,  is  that  it  is  structured 
principally  for  finishing  cylindrical  surfaces  of  cir- 
cular  cross  section,  and  will  normally  operate  in  the 
vertical  axis  with  the  lap  entering  the  work  from 
above. 

In  order  to  avoid  the  occurence  of  errors,  that 
is,  of  any  unintentional  widening  of  the  bore  oc- 
casioned  on  introduction  of  the  lap,  as  mentioned 
above,  the  work  is  chucked  in  a  floating  fixture,  and 
the  lap  held  in  such  a  way  as  to  allow  a  barely 
perceptible  transverse  oscillation. 

This  carefully  calculated  freedom  of  movement 
is  invisible  to  the  naked  eye  (though  verifiable  by 
measuring  the  work,  given  the  tolerances  that  are 
generally  prescribed),  but  sufficient  to  enable  the 
bore  and  the  lap  to  adapt  gently  to  one  another  as 
the  lap  enters  the  work  and  the  pass  commences. 

Notwithstanding  the  close  tolerances  character- 
istic  of  lapping  machine  construction,  it  will  rarely 
occur  that  one  has  the  necessary  faultless  coaxial 
alignment  when  the  lap  is  inserted  into  the  bore  of 
the  work;  moreover,  the  lack  of  any  self-alignement 
facility  results  in  a  conical  or  'banana'  defect  that 
becomes  more  pronounced  as  the  departure  from 
coaxial  alignement  becomes  greater. 

Given  that  internal  lapping  generates  a  profile 
referred  to  the  lapped  bore  itself,  rather  than  to  any 
external  datum  (e.g.  perpendicular  or  concentric 
alignement  with  other  surfaces  etc.),  care  must  be 

taken  to  achieve  coaxial  alignement  between  the 
lap  and  the  bore  of  the  work  without  in  any  way 
forcing  either  component. 

Currently,  self  alignement  is  achieved  by  sup- 
5  porting  the  floating  chuck  with  a  system  of  slides  at 

right  angles  to  one  another,  in  such  a  way  that  the 
work  can  move  freely  in  the  appropriate  direction, 
and  using  a  lapping  tool  of  composite  type  design. 

In  one  such  composite  embodiment,  the  lap 
io  comprises  :  a  support  rod,  the  top  end  of  which  is 

associated  with  a  floating  spindle;  a  cone,  ensheat- 
ing  the  rod  and  allowed  a  certain  freedom  of  trans- 
verse  movement  relative  thereto;  and  a  abrasive 
diamond  shell  that  is  fitted  rigidly  over  the  cone. 

75  The  freedom  of  the  cone  to  shift  in  relation  to 
the  rod  is  obtained  in  this  instance  by  leaving  a 
slight  clearance  between  the  two  parts  and  sup- 
porting  the  cone  on  two  moderate  loose  pins;  these 
are  fitted  one  at  either  side,  at  dissimilar  distance 

20  from  the  end  of  the  rod,  and  thus  interconnect  the 
two  parts. 

Accordingly,  the  cone  and  the  rod  are  pre- 
vented  from  separating,  and  a  marginal  float  is 
permitted,  the  extent  of  which  being  dependent 

25  upon  the  clearance  allowed. 
The  lap  and  the  chucking  fixture  thus  de- 

scribed  are  suitable  for  bores  of  a  given  diameter, 
but  tend  to  create  problems  when  lapping  notably 
small  bores. 

30  More  exactly,  with  a  small  diameter  lapping 
tool  of  the  composite  type  in  question,  the  walls  of 
the  cone  and  the  diamond  shell  are  necessarily 
thin,  so  that  if  an  obstacle  is  encountered,  or  at  all 
events,  should  the  tool's  speed  of  rotation  drop  for 

35  any  reason,  the  rod  becomes  subject  to  increased 
torque.  This  higher  torque  is  transmitted  through 
the  rod  to  the  cone  and  shell  by  way  of  the  two 
pins,  with  stresses  concentrated  particularly  on  the 
opposite  ends  of  the  pins.  However,  the  cone  and 

40  the  abrasive  shell  will  often  not  be  thick  enough  to 
sustain  the  thrust  with  which  they  are  invested  by 
the  ends  of  the  pins,  and  are  forced  outwards  and 
distorted  as  result. 

In  such  situation,  bulges  are  produced  in  the 
45  outer  surface  of  the  diamond  shell  which,  though 

not  large,  are  sufficient  to  enlarge  the  cross  section 
of  the  abrasive  surface  and  its  action  at  a  given 
point,  with  the  result  that  the  lapped  surface  will  be 
inaccurate;  it  can  also  happen  that  the  lap  will  bind 

50  against  the  bore  of  the  work  and  break. 
When  lapping  a  bore  of  small  diameter  and/or 

where  especially  a  great  precision  is  required, 
problems  can  also  arise  with  movement  of  the 
chucking  fixture;  more  exactly,  the  chuck  unit  is  not 

55  replaced  with  a  lighter  one  to  suit  the  smaller  work, 
and  it  happens  that  the  weight  of  the  smaller  lap 
required  for  the  small  bore  is  often  insufficient  to 
shift  the  chuck  and  the  work,  in  order  to  bring  them 
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into  coaxial  alignement. 
Furthermore,  it  is  not  always  effectively  possi- 

ble  to  replace  the  chuck  with  another  of  different 
size  to  suit  heavier  or  lighter  work. 

Accordingly,  the  object  of  the  invention  is  one 
of  overcoming  the  drawbacks  mentioned  above, 
from  the  standpoint  of  the  lapping  tool. 

The  stated  object  is  achieved  with  lapping 
equipment  as  characterised  in  the  appended 
claims. 

Improved  equipment  according  to  the  invention 
is  of  the  type  utilizing  a  chuck  to  hold  the  work, 
and  a  composite  lapping  tool  that  consists  in  a 
vertical  rod  ensheathed  by  a  marginally  loose  fit- 
ting  cone  supporting  a  diamond  shell,  and  features 
a  lap  rod  embodied  in  three  rigidly  associated 
sections: 
a  bottom  section  of  polygonal  transverse  profile 
engaging  to  an  exact  fit  in  a  corresponding  axial 
socket  offered  by  the  cone  and  locked  in  position 
axially  by  means  of  a  diametral  pin; 
a  middle  section,  possessing  a  degree  of  flexibility 
commensurate  with  the  tolerances  prescribed  for 
the  work,  whilst  ensuring  sufficient  torsional  rigidity 
to  function  as  a  flexible  coupling;  and 
a  top  section  connected  to  the  spindle. 

One  of  the  advantages  of  the  invention  is  that 
of  its  adaptability  to  different  sizes  of  bore  to  be 
lapped,  and  to  varying  sizes  of  workpiece,  inas- 
much  as  torque  is  transmitted  from  the  rod  to  the 
cone  through  polygonal  mating  surfaces;  accord- 
ingly,  the  area  through  which  these  two  parts  make 
contact  is  generous;  and  distributed  uniformly 
about  the  axis  of  the  abrasive  shell,  however  small 
the  overall  diameter. 

Moreover,  the  three-stage  embodiment  of  the 
lap  rod  is  instrumental  in  obtaining  a  more  accurate 
seating  of  the  lap  internally  of  the  bore  to  be 
finished,  thanks  to  the  combined  elasticity  and  re- 
silience  of  the  middle  section  and  its  ability  to 
function  as  flexible  coupling. 

Another  advantage  of  the  invention  is  that  it  is 
simple  in  construction,  and  therefore  advantageous 
from  the  cost  standpoint;  in  effect,  the  only  parts 
requiring  any  significant  degree  of  precision  are  the 
polygonal  bottom  section  of  the  lap  rod  and  the 
matching  socket  of  the  cone. 

Still  another  advantage  of  the  invention  is  that 
the  stresses  transmitted  through  the  lap  rod  to  the 
cone  and  shell  can  be  reduced  practically  at  will, 
since  mating  contact  occurs  across  the  entire  ex- 
panse  of  the  polygonal  profile  offered  by  the  bot- 
tom  section  of  the  rod,  and  accordingly,  this  same 
polygonal  profile  can  be  lengthened  or  shortened, 
so  as  to  reduce  or  increase  mechanical  pressure 
on  the  cone  during  the  lapping  process. 

The  invention,  which  is  defined  in  claim  1,  will 
now  be  described  in  detail,  by  way  of  example, 

with  the  aid  of  the  accompanying  drawings,  in 
which: 

-  fig.  1  is  the  axial  section  through  a  lapping 
tool  forming  part  of  improved  equipment  ac- 

5  cording  to  the  invention; 
-  figs.  2  and  3  are  views  of  the  lap  shown  in 

fig.  1,  in  side  elevation,  and  half-eleva- 
tion/half-section,  respectively,  which  illustrate 
two  of  its  component  parts,  namely  the  rod 

io  and  the  cone. 
The  improved  equipment  disclosed,  of  the  type 

used  for  lapping  internal  surfaces,  consists  essen- 
tially  in  a  vertically  disposed  composite  lapping  tool 
12,  fastened  directly  or  indirectly  in  conventional 

is  fashion  to  an  overhead  spindle  1  1  ,  and  a  chucking 
fixture  1  mounted  to  the  bed  of  the  lapping  ma- 
chine  (not  illustrated). 

The  composite  lap  12,  illustrated  in  fig.  1,  con- 
sists  in  a  rod  2,  located  uppermost  and  connected 

20  by  its  top  end  to  the  spindle  1  1  ,  a  cone  3,  located 
below  and  carried  by  the  rod  2,  and  an  abrasive 
diamond  shell  4  that  ensheaths  the  cone  3  to  an 
exact  fit. 

The  cone  3  exhibits  an  axial  hole  13  with  an 
25  open  top  end  in  which  the  bottom  end  of  the  rod  2 

is  freely  inserted,  the  degree  of  clearance  allowed 
being  compatible  with  the  tolerances  prescribed  for 
the  lapping  operation. 

The  diamond  shell  4,  which  constitutes  the 
30  abrasive  part  proper  of  the  composite  lap  12,  is 

fitted  to  and  removable  from  the  cone  3  by  conven- 
tional  means  such  as  tock  nuts  23  and  24,  for 
example,  that  screw  onto  corresponding  threads 
offered  by  the  ends  of  the  cone  3  and  clamp  the 

35  shell  4  from  either  end,  as  illustrated  in  fig.  1. 
According  to  the  invention,  the  rod  2  is  em- 

bodied  in  three  sections  7,  8  and  9,  which  are 
associated  rigidly  and  coaxially  one  with  the  next. 

The  bottom  section  or  tip,  denoted  7,  exhibits  a 
40  polygonal,  preferably  hexagonal  transverse  profile 

(discernable  in  fig.  2),  and  a  diametrically  disposed 
hole  25  serving  to  accomodate  a  pin.  The  poly- 
gonal  tip  7  is  insertable  to  an  exact  fit  in  a  match- 
ing  polygonal  socket  13a  afforded  by  the  axial  hole 

45  13  of  the  cone  3,  which  also  presents  a  diamet- 
rically  disposed  hole  26  positioned  to  coincide  co- 
axially  with  the  hole  25  of  the  tip  7. 

10  denotes  the  aforementioned  pin,  which  in- 
serts  to  an  exact  fit  in  the  holes  25  and  26  offered 

50  by  the  hex  tip  7  and  socket  13a,  thereby  furnishing 
the  means  by  which  the  rod  and  cone  parts  2  and 
3  of  the  composite  tool  12  are  connected,  and 
constituting  the  sole  means  by  which  the  cone  3  is 
supported. 

55  The  length  of  the  hex  tip  7  will  depend  first  and 
foremost  on  the  external  diameter  of  the  abrasive 
shell  4:  the  smaller  the  diameter  of  the  shell  4,  the 
greater  the  length  of  the  hex  tip  7.  Given,  in  fact, 
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that  torque  generated  by  the  spindle  motor  is  trans- 
mitted  from  the  rod  2  to  the  cone  3  by  way  of  the 
hex  tip  7,  the  pressure  with  which  the  cone  3  is 
invested  by  the  tip  7  will  be  proportionally  less 
(transverse  dimensions  remaining  par)  the  greater 
the  lateral  surface  area  of  the  tip  7  that  enters  into 
contact  with  the  cone  3,  i.e.  the  longer  the  axial 
dimensions  of  the  tip  7. 

More  exactly,  the  hex  tip  7  coincides  with  the 
centre  of  balance  of  the  composite  tool,  so  as  to 
avoid  overloading  the  bottom  end  and  ensure  bet- 
ter  balance  overall. 

The  middle  section  of  the  rod  2  denoted  8, 
referred  to  hereinafter  as  a  coupling  (the  reasons 
for  which  will  shortly  become  clear)  is  embodied  in 
material  possessing  a  given  degree  of  flexibility 
that  will  be  commensurate  with  the  tolerances  pre- 
scribed  for  the  lapped  work,  though  sufficient  at  all 
events  to  ensure  good  torsional  rigidity. 

In  the  example  illustrated,  the  coupling  8  con- 
sists  in  a  longitudinal  element  embodied  as  a  tight- 
ly  coiled  helicoid,  i.e.  with  no  gaps  between  the 
turns  of  the  helix,  generated  in  the  opposite  direc- 
tion  to  that  in  which  the  lap  12  turns  with  the 
spindle  11;  the  coupling  8  is  accomodated  freely 
by  the  axial  hole  13  of  the  cone  3,  the  degree  of 
clearance  being  compatible  with  the  prescribed 
lapping  tolerances. 

The  top  section,  or  shank  9  of  the  rod  2  exhib- 
its  a  stretch  of  diameter  substantially  identical  to 
that  of  the  coupling  8,  an  intermediate  boss  27  of 
wider  transverse  dimensions,  and  a  screw  thread 
28  at  the  very  top  end.  The  boss  27  affords  two  flat 
parallel  faces  that  can  be  engaged  by  a  key  or 
wrench  to  the  end  of  tightening  the  screw  thread 
28  in  the  female  thread  of  a  holder,  integral  with  or 
fitted  to  the  spindle  1  1  .  The  method  of  assembling 
an  improved  lapping  tool  12  according  to  the  inven- 
tion  is  substantially  the  same  as  for  a  conventional 
composite  tool,  and  therefore  will  not  be  described. 

As  regards  the  operation  of  the  composite  lap 
12,  it  will  be  seen  that  the  abrasive  shell  4  is 
capable  of  movement  in  relation  to  the  rod  2  by 
virtue  both  of  the  clearance  existing  between  rod 
and  cone  3,  and  of  the  elastic  properties  of  the 
coupling  8,  which  are  such  as  to  make  the  rod 
advantageously  flexible  while  ensuring  that  it  re- 
tains  a  sufficient  degree  of  torsional  rigidity. 

The  inclusion  of  the  coupling  8  provides  a 
further  marked  advantage,  namely,  the  capacity  to 
function  as  a  safety  device  in  the  event  of  some 
unforeseen  obstacle  slowing  down  or  jamming  the 
shell  4.  More  exactly,  the  coupling  8  can  be  pro- 
portioned  in  the  manner  of  a  shear  pin,  i.e.  capable 
of  transmitting  torque  only  up  to  a  given  maximum 
value,  in  excess  of  which  it  will  break,  preventing 
damage  either  to  the  work  or  to  other  components 
of  the  equipment. 

Claims 

1.  Equipment  for  lapping  internal  surfaces,  com- 
prising  :  a  composite  lapping  tool  (12)  that 

5  consists  in  a  vertical  rod  (2)  uppermost,  carried 
by  a  spindle  (11),  a  cone  (3)  at  bottom  which 
ensheaths  the  rod  in  a  lose  fit  so  as  to  enable 
a  marginal  freedom  of  transverse  movement 
between  rod  and  cone,  this  transverse  move- 

io  ment  being  compatible  with  the  tolerances  pre- 
scribed  for  the  lapping  operation,  and  a  dia- 
mond  shell  (4)  ensheathing  and  rigidly  asso- 
ciated  with  the  cone  (3);  and  a  work  chucking 
mechanism  (1),  positioned  beneath  the  spindle 

is  and  capable  of  oscillating  about  an  axis  dis- 
posed  substantially  coaxial  with,  or  at  least 
parallel  to,  that  of  the  tool  (12), 
characterised  in  that 
the  rod  (2)  is  embodied  in  three  rigidly  con- 

20  nected  section  (7,  8,  9): 
-  a  bottom  section  (7)  of  poligonal  trans- 

verse  profile  enganging  to  an  exact  fit  in 
a  corresponding  axial  socket  (13a)  af- 
forded  by  the  cone  (3)  and  accomodating 

25  a  diametral  pin  (10), 
-  a  middle  section  (8),  consisting  in  a  lon- 

gitudinal  helicoid  element,  the  helical 
generation  of  which  occurs  about  the 
axis  of  the  rod  (2)  in  the  opposite  direc- 

30  tion  to  that  of  the  rotation  of  the  tool  (12), 
possessing  a  moderate  degree  of  trans- 
verse  elasticity  to  permit  a  sufficient  free- 
dom  of  movement  for  a  good  fit  of  the 
diamond  shell  (4)  in  the  internal  surfaces 

35  and  ensuring  sufficient  transverse  rigidity 
to  avoid  that  the  diamond  shell  (4)  binds 
against  the  internal  surfaces  and  breaks, 
that  the  bore  has  an  incorrect  profile,  and 
ensuring  sufficient  torsional  rigidity  to 

40  function  as  a  flexible  coupling;  and 
-  a  top  section  (9)  connected  to  the  spin- 

dle  (11). 

2.  Equipment  as  in  claim  1,  characterised  in  that 
45  the  middle  section  (8)  of  the  lap  rod  (2) 

presents  a  safety  device,  realized  by  the 
breaking  of  this  middle  section,  that  avoids  the 
reaching  of  a  given  maximum  torque  transmis- 
sible  from  the  rod  of  the  cone  (3),  so  as  to 

50  forestall  damage  attributable  to  an  obstruction 
encountered  during  the  lapping  operation,  or  at 
all  events,  to  a  drop  in  the  speed  of  rotation  of 
the  abrasive  shell  (4). 

55  Patentanspruche 

1.  Vorrichtung  zum  Lappen  von  inneren  Oberfla- 
chen,  enthaltend:  ein  Lappwerkzeug  (12),  das 
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aus  einer  oberen  vertikalen  Stange  (2)  besteht, 
die  von  einer  Spindel  (11)  getragen  wird,  und 
aus  einem  unten  angeordneten  Kegel  (3),  der 
die  Stange  in  einer  lockeren  Befestigung  urn- 
fasst,  so  dass  eine  begrenzte  Freiheit  der  5 
Querbewegung  zwischen  der  Stange  und  dem 
Kegel  moglich  ist,  wobei  diese  Querbewegung 
mit  den  vorgeschriebenen  Toleranzen  fur  die 
Lapparbeit  vereinbar  ist,  sowie  aus  einer  Dia- 
mantschale  (4),  welche  den  Kegel  (3)  umfasst  10 
und  fest  mit  diesem  verbunden  ist;  und  eine 
Werkzeugspanneinrichtung  (1),  die  unterhalb 
der  Spindel  positioniert  und  in  der  Lage  ist,  urn 
eine  Achse  zu  schwingen,  die  im  wesentlichen 
koaxial  oder  wenigstens  parallel  zu  der  des  is 
Werkzeugs  (12)  angeordnet  ist; 
dadurch  gekennzeichnet, 
dass  die  Stange  (2)  in  drei  starr  miteinander 
verbundenen  Abschnitten  (7,  8,  9)  ausgefuhrt 
ist:  20 

-  ein  unterer  Abschnitt  (7)  von  einem  poly- 
gonalen  Querprofil,  der  passrecht  in  ei- 
nen  entsprechenden  axialen  Sitz  (13a) 
eingesetzt  ist,  welcher  von  dem  Kegel  (3) 
aufgewiesen  wird  und  einen  diametral  25 
durchgefuhrten  Stift  (10)  enthalt; 

-  ein  mittlerer  Abschnitt  (8),  bestehend  aus 
einem  schneckenformigen  Langsele- 
ment,  dessen  Schneckenverlauf  urn  die 
Achse  der  Stange  (2)  in  entgegengesetz-  30 
ter  Richtung  zu  der  Drehrichtung  des 
Werkzeuges  (12)  erfolgt,  und  der  einen 
gemassigten  Grad  von  Querelastizitat 
aufweist,  welche  eine  ausreichende  Be- 
wegungsfreiheit  fur  ein  gutes  Anliegen  35 
der  Diamantschale  (4)  an  den  inneren 
Oberflachen  erlaubt  und  eine  ausreichen- 
de  Quersteifheit  sichert,  urn  zu  vermei- 
den,  dass  sich  die  Diamantschale  (4)  an 
den  inneren  Oberflachen  festfrisst  und  40 
bricht,  und  dass  die  Bohrung  ein  nicht 
korrektes  Profil  erhalt,  und  der  eine  aus- 
reichende  Verdrehsteifigkeit  sichert,  urn 
auch  als  elastische  Kupplung  zu  fungie- 
ren;  45 

-  ein  oberer  Abschnitt  (9),  der  an  die  Spin- 
del  (11)  angeschlossen  ist. 

Vorrichtung  nach  Patentanspruch  1,  dadurch 
gekennzeichnet,  dass  der  mittlere  Abschnitt  50 
(8)  der  Lappstange  (2)  eine  Sicherheitsvorrich- 
tung  aufweist,  die  durch  das  Brechen  dieses 
mittleren  Abschnitts  gegeben  ist,  welches  das 
Erreichen  eines  maximal  von  der  Stange  auf 
den  Kegel  (3)  ubertragbaren  Drehmomentes  55 
verhindert,  urn  Schaden  zu  unterbinden,  die 
auf  eine  Stauung  wahrend  des  Lappvorgangs 
zuruckzufuhren  sind  oder  jedenfalls  auf  ein  Ab- 

fallen  der  Drehgeschwindigkeit  der  Diamant- 
schale  (4). 

Revendications 

1.  Dispositif  pour  le  rodage  de  surfaces  internes 
comprenant:  un  outil  de  rodage  composite  (12) 
comportant  une  tige  (2)  verticale  superieure 
portee  par  une  broche  (11),  un  corps  conique 
(3)  inferieur  entourant  la  tige  de  maniere  a 
avoir  du  jeu  pour  permettre  une  legere  libertee 
de  mouvement  transversal  entre  la  tige  et  le 
corps  conique,  ce  mouvement  transversal  etant 
compatible  avec  les  tolerances  prescrites  pour 
I'operation  de  rodage,  et  une  enveloppe  dia- 
mant  (4)  entourant  le  corps  conique  (3)  et 
rigidement  associee  a  ce  dernier;  et  un  meca- 
nisme  porte-piece  (1),  positionne  au-dessous 
de  la  broche  et  susceptible  d'oscillation  autour 
d'un  axe  dispose  sensiblement  coaxial  avec, 
ou  au  moins  parallele  a  celui  de  I'outil  (12), 
caracterise  en  ce  que  la  tige  (2)  est  materiali- 
see  en  trois  portions  reliees  rigidement  entre 
elles  (7,  8,  9): 

-  une  portion  inferieure  (7)  de  section  poly- 
gonale,  s'engageant  avec  precision  dans 
un  correspondant  trou  axial  (13a)  presen- 
ts  par  le  corps  conique  (3)  et  logeant  une 
cheville  diametrale  (10), 

-  une  portion  centrale  (8)  comportant  un 
element  longitudinal  helicoidal,  dont  la 
generation  helicoidale  a  lieu  autour  de 
I'axe  de  la  tige  (2)  dans  la  direction  op- 
posee  par  rapport  a  celle  de  rotation  de 
I'outil  (12),  cet  element  longitudinal  pos- 
sedant  un  degre  modere  d'elasticite 
transversale  susceptible  de  permettre 
une  liberte  de  mouvement  suffisante  a 
atteindre  une  bonne  adaptation  de  I'en- 
veloppe  diamant  (4)  aux  surfaces  inter- 
nes  et  assurant  une  rigidite  transversale 
suffisante  a  eviter  que  I'enveloppe  dia- 
mant  (4)  puisse  adherer  aux  surfaces  in- 
ternes  et  se  frapper  et  que  le  trou  cylin- 
drique  ait  un  profil  incorrect,  et  en  mesu- 
re  de  garantir  une  rigidite  torsionale  suffi- 
sante  a  permettre  a  cet  element  longitu- 
dinal  de  faire  fonction  de  joint  flexible;  et 

-  une  portion  superieure  (9)  reliee  a  la 
broche  (11). 

2.  Dispositif  selon  la  revendication  1,  caracterise 
en  ce  que  la  portion  centrale  (8)  de  la  tige  de 
rodage  (2)  presente  un  organe  de  securite 
realise  par  la  rupture  de  cette  portion  centrale 
avant  qu'un  couple  donne  maximun  transmissi- 
ble  par  la  tige  du  corps  conique  (3)  soit  atteint, 
de  maniere  a  prevenir  un  endommagement 
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attribuable  a  une  obstruction  rencontree  pen- 
dant  I'operation  de  rodage  ou  en  tout  cas  a  un 
relentissement  de  la  vitesse  de  rotation  de 
I'enveloppe  abrasive  (4). 
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